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ABSTRACT 

The present invention relates to electrical 
engineering and can be used in a rectifier 
drive, in control systems for electric 
5 machines, valve actuators and asynchronised 
synchronous machines. An object of the 
present invention is extending functional 
capabilities. A transducer comprises a switch 
4 of the machine's drive circuit. Further, the 

10 transducer comprises a high-frequency 
generator 7, a reference voltage source 8, a 
univibrator 9 and a reset switch 10. 
Additionally, a band-pass filter 11, current 
amplitude demodulator 12, controllable 

15 comparator 13, comparator 14, trigger 15 and 
element 16 AND are added in each phase. In 
each phase of the stator coil, a high frequency 
measuring current is transmitted, which is 
amplitude-modulated by machine's polar 

20 system. Modulating signals separated from 
this current are transformed into output 
signals of the transducer of rotor position. 
Using a signal induced in the stator' s coil at 
the moment when excitation is energised, the 

25 transducer is set in initial position, which 
corresponds to a starting point of the rotor at 
the power on time. (4 Figures). 

DESCRIPTION OF THE INVENTION 

The present invention relates to electrical 
30 engineering and can be used in a rectifier 
drive, in control systems for electric 
machines, valve actuators and asynchronised 
synchronous machines. 

An object of the present invention is 
35 extending functional capabilities of a 
transducer of rotor position. 

FIG. 1 is an electrical structural diagram of 
the rotor's position detector. FIG. 2 shows 
timing diagrams of voltages and currents in its 
40 units; FIG. 3 - timing diagrams illustrating 
operation of a transducer of initial position of 
a rotor. FIG. 4 is electrical schematic diagram 
of the detector. 

As an example of electric machine, a 
45 synchronous motor with brushless excitation 
system will be considered. The machine 



comprises a synchronous motor with 
armature winding 1, inductor winding 2 and 

50 asynchronous exciter, which is installed on 
the machine's shaft (FIG. 1). The rotor 
winding is connected to a frequency and 
voltage controlled AC source, such as a 
thyristor frequency converter. Winding 

55 phases and the AC source are marked, 
respectively, A, B and C. The asynchronous 
exciter comprises a stator' s drive winding, 
which is connected by switch 4 having 
normal open-type contacts to the AC source 

60 supplied with voltage Ub, and winding 5 of 
the rotor armature, which is connected by 
electric valve (rectifier) 6 installed on the 
rotor of the machine, to rotor winding 2 of 
the machine inductor. The rotor position 

65 transducer comprises switch 4 in the exciting 
winding circuit of the exciter, high frequency 
generator 7, reference voltage source 8, 
univibrator 9, reset switch 10, and bandwidth 
filter 11 in each phase, amplitude current 

70 demodulator 12, controllable comparator l!3; 
comparator 14, trigger 15 and AND element 
16. 

The timing diagrams in FIG. 2 illustrate: 
U 7 - high frequency measuring current 

75 supplied to stator coil; sin y - the angle of 
rotor position as shown by sinusoidal 
function of the angle between the rotor pole 
axis and the plane of equivalent loop of the 
given phase of the stator coil; I 7 - modulated 

80 measuring current in the stator coil circuit; 
I12 - rectified modulated current in the 
amplitude current demodulator; Ui 2 - output 
voltage of the amplitude current 
demodulator; Ui 3 - output signals of the 

85 controllable comparator; Ui 5 - main output 
voltage of the trigger, corresponding to the 
position of the positive polarity pole in the 
pole pitch zone of the given stator phase. U ]5 
- the inverting output trigger voltage, 

90 corresponding to the position of the negative 
polarity pole in the pole pitch zone of the 
given stator phase. The signals U 15 and Ui 5 
are the output signals of the detector. 
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In FIG 3, the following diagrams are 
shown: U 5 - exciting voltage supplied to the 
synchronous machine inductor coil; in FIG 3b 
- angular position of the rotor, as shown by 
5 sinusoidal function of the angle between the 
rotor's pole axis and the plane of equivalent 
loop of the current phase of the stator coil; this 
diagram shows the process of the rotor's 
acceleration (spin up) from a quiescent state; 

10 U bc - a voltage impulse induced in stator's 
coil on power up the exciting voltage; U [4 -o 
output signal of the comparator; Ug - output 
signal of the univibrator; Ui 6 - the output 
signal of AND element supplied to adjusting 

15 input of the trigger; U J3 - output signals of the 
controllable comparator, supplied to 
complementing input of the trigger; Ui 5 - 
main output voltage of the trigger, 
corresponding to the position of the positive 

20 polarity pole in the pole pitch zone of the 
given stator's phase. Left part of the diagram 
corresponds to a rotor starting position, in 
which the positive polarity pole is to be found 
in the pole pitch zone of the stator's phase 

25 (0<y< k), while the right part corresponds to 
the pole of the negative polarity (% <y <2 7c). 

In FIG.4, transformer 17 and switch 
having normally closed contact 18 and 
normally open contact 19 are shown. 

30 The rotor position transducer operates as 
follows. 

A group of elements 7, 8, 11, 12, 13, 15, is 
arranged to fix the moments when rotor passes 
a neutral position (or any other preset 

35 position) and to generate respective switch 
signals and output signals. The group of 
elements 9, 10, 14, 16 forms a detector of the 
initial rotor position for determining the 
initial position of the rotor, which corresponds 

40 to the position at the moment of power up the 
detector, and setting the detector in the 
corresponding initial position. 

Before power on, the rotor's position 
transducer is set to an initial position, in which 
45 position 1 (one) is set at the inverting output 
of the trigger (the output of the transducer), 
while 0 (zero) is set at the main output. This 



settings are made by supplying a short-time 
unblocking pulse to a reset input of the 

50 trigger. The unblocking pulse is supplied by 
means of switch 10, which is switched on for 
a short time and then switched off until the 
transducer starts operation. Alternatively, the 
switch 10 can be substituted for the short- 

55 term button, or an automatic locking and 
unlocking contact 10 can be used before 
switching on the transducer. 

The switching signals corresponding to 
the rotor's position are generated as follows. 

60 A high frequency measuring voltage (FIG. 
2a) provided by the high frequency generator 
7 through a respective amplitude current 
demodulator 12 and bandwidth filter 11 is 
supplied to a phase of stator's coil of the 

65 armature 1 of the synchronous motor. The 
said measuring voltage generates in the 
circuit comprised of: high-frequency 
generator - amplitude current demodulator - 
bandwidth filter - armature coil, a high- 

70 frequency measuring current (FIG. 2b), 
which is amplitude modulated by machine 
polar system with respect to the position of 
the rotor (FIG. 26). The minimum amplitude 
of the modulated current corresponds to the 

75 position in which the axis of the rotor's coil 
coincides with the pole axis (respectively, 
angles y = n/2; 3n/2 in FIGs. 26, 36), and the 
maximum amplitude corresponds to the 
position in which axis' s are shifted by 

80 electric angle n/2 (y - 0, n, 2n). Further, this 
high frequency current is demodulated by the 
current amplitude demodulator 12: first, it is 
rectified (FIG.2r), then, transformed into 
voltage and smoothed (FIG. 2p). For this 

85 purpose, a resistor is provided in the current 
circuit of the demodulator, and further, a 
condenser is connected in parallel to the 
resistor; the condenser voltage being the 
output voltage of the demodulator. From the 

90 demodulated voltage (FIG. 2js), signals are 
separated defining the rotor position. For this 
purpose, voltage from the output of the 
demodulator is supplied to the input of the 
controllable comparator 13, where it is 

95 compared with the voltage of the reference- 
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voltage source 8 supplied to the second input 
of the controllable comparator. At the 
moments of time, when the demodulated 
voltage exceeds the controlling reference 
5 voltage, the controllable comparator output 
produces a signal which is supplied to the 
trigger's input to switch it in accordance with 
the rotor position (FIG. 2m, h). 

As shows the diagram in FIG. 2, if the 

10 level of the controlling voltage is set 
approximately equal to the maximum value of 
the demodulated voltage but somewhat lower, 
then the switching signal appears in the 
moments of time corresponding to the 

15 moments in which the pole axis passes the 
midpoint wire. Sometimes, it is required that 
the rotor's position transducer output signal is 
produced with a certain advance relative to the 
moment of the passage of the neutral. In such 

20 cases, the control voltage level shall be 
decreased relative to the maximum of 
demodulated voltage. The duration of the 
signal at the output of the comparator is 
longer (FIG. 2e), so that the rising edge of this 

25 signal moves to the left towards advance, and 
this edge switches the trigger. The output 
signals of the transducer also move to the left 
towards advance. To produce signals with a 
delay behind the moment of the passage of 

30 neutral, either triggers are used which are 
switched by the falling edge of the input 
impulse fed to the trigger input, or the output 
signal from the comparator (FIG. 2e) shall be 
inverted before feeding to the trigger's input. 

35 At that, the trigger's switch moment 
corresponds to the falling edge of the signal 
Ui 3 . The moment when trigger switches, and 
consequently, the shift of the output signals of 
the transducer can be monitored in wide range 

40 by changing the reference voltage. 

The detector of the initial rotor position 
operates as follows. The initial position of the 
rotor is detected on power up the excitation. 
Let the positive polarity pole at this moment 
45 of time be in the pole pitch of the stator's 
phase A (left FIG. 3). At the moment of time 
t u when the excitation has been switched on, 



the rotor is still and corresponds to the angle 
position y, (0< y <7i), FIG. 36. 

50 When the excitation is on and the direct 
voltage is applied to the inductor's coil (FIG. 
3a), the voltage impulse (FIG. 3b) induced in 
the stator's coil has a sharp rise-up portion 
and smooth falling edge. If rotor's angular 

55 position is in the rage of 0< y < ji, then the 
initial portion of the impulse is positive (left 
part of FIG. 3), that is used to set the 
transducer into initial position using 
elements 9, 14, 16. The impulse induced in 

60 the stator coil is supplied to the comparator 
input 14, where it is J transformed into a single 
amplitude rectangular pulse, which coincides 
in width with the positive portion of induced 
impulse (FIG. 3r). For this purpose, the level 

65 of the base voltage is set close to zero toward 
positive value. At the moment of power up 
the excitation by means of auxiliary contact 
of switch 4, the univibrator 9 switches on, at 
the output of which a single rectangular 

70 voltage pulse of a unit amplitude and fixed 
width is generated (FIG. 3js). The width of 
this pulse is set to be less than the width of 
the pulse from comparator's output (FIG. 
3r). If the axis of the rotor pole at the 

75 moment of power up the excitation is within 
the angular range 0< y < n (the arrow of the 
rotor's pole axis in the upper semiplane, FIG. 
36, on the left), then the comparator's output 
impulses (FIG. 3r) and the univibrator' s 

80 output impulses (FIG. 3fl) coincides, and 
when applied to AND element 16, cause an 
impulse to be generated at its output (Fig. 3e, 
on the left), which, when applied to the 
trigger's adjusting input, switches it so that 

85 the triggers output gives "one" (FIG. 3n, on 
the left). Further, supplying impulses from 
the output of the controllable comparator 13 
to the trigger 15 complementing input, the 
trigger is sequentially flipped from one 

90 adjusted position to another and backwards 
(FIG. 3h). 

As follows from the diagram in the left 
part of FIG. 3, a signal ("one") at the main 
output of the trigger corresponds to the rotor 
95 angular position 0< y < n, i.e. to the positive 
values of sin y function. If polar axis of the 



rotor at the moment of switching on the 
excitation is within the angular domain u <y < 
2% (the arrow of the rotor's pole axis in the 
lower semiplane, FIG. 36, on the right), for 
5 example, at the moment t 2 , on power on, the 
rotor is still and in position y 2 , then the initial 
portion of inducted impulse is negative (FIG. 
3b). At this moment, at the output of the 
comparator 14 a signal appears (FIG. 3r, on 

10 the right) caused by the falling edge of the 
impulse moving to positive domain. In this 
case the output signal U H of the comparator 
mismatch the uni vibrator's output signal Ug 
(since the signal duration U 9 less than initial 

15 portion of the inducted impulse). 
Consequently, no impulse is generated at the 
output of AND element, and the trigger 
maintains same position it has before power 
on the transducer, when the "one" is set at the 

20 trigger's inverting output, i.e., when there is 
no signal (or "zero" signal, FIG. 3n, on the 
right) at the main output. Further, similarly, 
impulses at the comparator output switch the 
trigger. As follows from the diagram in the 

25 right part of FIG. 3, in this case the trigger's 
master output (FIG. 3n) signal ("one") 
corresponds to rotor's angular position 0< y < 
7i i.e. positive value of the sin y function. 

The transformer 17 is provided for 

30 adjustment of the impulse's voltage level 
induced by excitation to the circuit output 
voltage. Normally opened 18 and normally 
closed 19 contacts of the additional switch 
operate as follows. In the initial moment, on 

35 power on the excitation voltage, the rotor's 
position detector shall be switched on. 
Therefore, the detector circuit is closes by 
normally closed contact 18. After the rotor 
excitation and when the transducer is set in 

40 the initial position, the switch should be 
switched to disconnect the detector circuit 
from the stator's coil. After this, the current 
from the source can be supplied to the stator's 
coil. This excludes the possibility of relatively 

45 high operating voltage to be supplied to the 
low voltage detector circuit. The switch circuit 
should start operating after the rotor's position 
is identified and the transducer is set into the 
initial position. This is effected by switching 



50 the contacts: normally closed contact 18 is 
open, and normally open contact is closed. 
This switch can be executed automatically 
immediately after switching the excitation on 
by switch 4. The realisation of the apparatus 

55 provides controlling a synchronous machine 
in the electronic motor mode or as 
asynchronised synchronous machine, 
including brushless excitation systems, not 
using separate rotor position transducers and 

60 not changing design of the machine for the 
rotor's position transducer installation. 

CLAIMS 

A transducer of rotor position in the electric 

65 machine, comprising a high frequency 
generator having an output connected in 
parallel to each phase of an armature coil 
through a corresponding measuring channel, 
the channel comprising a bandwidth filter 

70 and a controllable comparator, a current 
meter having an output connected to the 
input of the controllable comparator, the 
second input of said comparator being 
connected to the output of the reference 

75 voltage source, characterised in 
that, to extend the functional possibilities, 
the transducer further comprises a 
univibrator, an excitation switch having 
normally open auxiliary contact, each 

80 measuring channel is provided with a 
comparator, AND logical element and 
output trigger; wherein in each measuring 
channel the output of the controllable 
comparator is connected to the 

85 complementing input of the trigger, the 
trigger's adjusting input is connected to the 
output of AND element, one input of AND 
element is connected to the comparator 
output, the input of the comparator is 

90 connected to the armature's coil, the other 
input of AND element being connected to 
the univibrator output, the input of the 
univibrator is connected through normally 
open auxiliary contact of the excitation 

95 switch to the power supply, and each 
trigger's reset input is connected to the reset 
tumbler. 
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. UKonaiibHbK BOSMOKHocTefi-. B flaTtnnce 
HcnonbayeTCH BbiKJiioyaTenb 4 b uenn 
B036yjigjeHHH ManmHbi. BBeffeHbi reftepa- 

Top 7 BblCOKOft MaCTOTbl,' HCTOqHHK 8. 

onopHoro HanpmceHHH, oflHOBHSpaTop 9 

. h BbiKjiioiaTejib .10 cSpoca. B icaatflyio 
4>asy jBefleHH iiojiocoboh ifrnnbTp 11, 
aMnJiHTyffHbift fleMOffyjiHTop 12 Toxa, yn - 
paBnneMbiH KoMnapargp 13, xoi-m apaTop 
14, TpHrrep 15 h sneMeHT coBnafl eHHH 
H 16. B xaatfloft ifrase cTaTopHofi qSmqt- 

',- kh- nporiycKaeTCH H3MepHTejn>HbiH tok 
BbicoKoH ■qacTOTbi, KOtopbiH MOflynHpyeT- 

• ch no aMnnHTyfle iiojiiochoh chctsmqh 
MamHHbi. -Ha SToro rpxa BbmemndTCH. hq- 

. flyjiHpyioqHie cHrHaiibi,- KOTdpbie npeb6pa~ 
aywTCH b BbKoflHbie cHrHaxrw flatunka 1 

nOJTO^eHHP pOTOpa. flaT*THK npHBOflHTEH 

b HcxoflHoe nonoaceHHe^ cooTBeTCTByio- 
mee HcxoAHOMy nonoaceHHio po-ropa b mo- 

MeHT ' BKJHOM6HHH, CHfHaJIOM, HaBafleHHbIM 
B CTaTOpHOH OfiMOTKe, B MOMeHT. BKJII0-- 

ueHHH BoseysfleHHH. 4 nn. 
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H BhipaBaTblBaHHH- COOTBeTCTByiOmHX CHr- 

HanoB nepeKJnoMeHHH h BbricoAHHx cnrHa- 
jiob. Tpynna sneMeHTOB 9, 10, 14, 16 
npeflCTaBnneT coSofi onpeflejiHTenb *Ha- 
^anbHoro nonosceHHH poTopa, KOTopbifl 
' npeflHa3Ha*ieH p,nh onpeAeneHHH Hfmajib- 
Horo nojiojfceHHH poTopa, KOTopoe oh 3a- 

HHMaeT" B MOMeHT BKJIWMeHHH flaTUHKa, 
H npHBefleHHH flaTIHKa B COOTBeTCTByK)- 

mee HayajTbHoe rionoaceHHe. 

ITepeA BKnwMeHHeM fla-rimc nonoaceHHa 
poTopa ^ycTaHafinHBaeTCH b Hcxoflftoe 



cocTOHHHe, Korfla Ha hhbepchom Buxone 

xpH.rrepa 15 <„a B bK o fl e flar^Ka) ycra- 15 „ a n P H*eHHe npesocxoflHT ynpaHnn^ee 



napajixrejibHo KoropoMy noAKmcmeH koh- 
fleHcaTop; HanpnHeHHe Ha KOH#eHcaTope 
npeflcTaBJiaeT co6oh BbixoflHoe Hanpnace- 
HHe fleMOAynHTopa. H3 AeMOAynHpoBaH- 
Horo HanpjraeHHH (4)Hr . 2a) BbwenjnoTCH 
CHrHajibi, onpeAenjiioiuHe nanoxeHHe po- 
Topa. fljiH SToro HanpHKeHHe c BbixoAa 
AeMOAyJiHTopa noAaeTcn Ha bxoa ynpaB-i, 
JineMoro KOMnapaTopa 13, rAe cpaBmiBa^ 
eTCH c HanpHKeHHpM HCToiHHKa '.8 onqp- 
Horo HanpHHceHHH, noAaHHbW ria BTopofi 
bxoa . ynpaBjineMoro KOMnapaTopa. B Mor 
MeHTM BpeMeHH, ..iKorAa AeMOAynHpoBaHnoe 



HaanHBaeTCH eAHHHAa, a Ha ochobhom 
BbKOAe - Hyjib. 3Ta ycTaHOBKa BbmojiMH- 
eTCH noAa^eft Ha bxoa c6poca Tpnrre- 
pa KpaTkoBpeMeHHoro ycTaHOBOMHoro hm- 
nyjibca. y.cTaHOBo^HbiH HMnynbc noAaeT- 
ch nocpeACTBOM BbuoixmaTenH 10, koto- 
puft KpaT'KOBpeMeHHo BKnioMaeTCH, a aa- 
TeM oTianioqaeTcH^Ao BKnitMeHHH AaTiHKa 
b paSOTy. BMecTo BbiKniOTtaTenH 10 mo- 
aceT 6uTb Hcnonb30BaHa KHonxa Ana 
KpaTKOBpeMeHHoro HaacaTHH t a TaKace mo- 
xeT 6biTb npeAycMOTpeHo aBTOMaTHMec- 

- Koe saMbixaHHe h pasMtncaHHe kqHTaKTa 
10 riepeA BKjiHweHHeM AaT^HKa. ^ 

CHrHanw nepeKjiMMeHHH b cooTBeT- 

• ctbhh c nojioaceHHiBM poTopa BbipaSaTbr- 
BawTCH cjieAyiomtHM oSpaspM. HsMepHTanb- 
Hoe' HanpsxeHHe BbicoKbft ^acTOTw '■ 
($Hr.2a) ot reHepaTopa 7 bhcokoh qac- 
TOTu iepe3 cooTBeTCTBywnme amuiHTyA- 
Hbiii AeMOAynHTop j12 TOKa h nonocoBoft 
4>njibTp 11 npHftjiaAbiBaeTCH k (fcaae cTa- 

TopHOil oSmOTKH- 1 HKOPH CHHXpOHHOrO 

ABHraTeiifl . 3to H3MepHTejibHoe HanpaKe- 
HHe BbisbiBaeT b Aenn: reHepaTop bhco- 

KOfi laCTOTbl rr .aMn^HTyAHblH fleMOflyjin— 
TOP TOKa - nOnOCOBOft $HJIbTp - 06M0TK8 
HKOpa H3M.epHTejIbHbDi TOK BblCOKOH Mac- 
TOTW ($Hr.2B) , KOTOpblft .MOAyJIHpOBaH 



onopHoe HanpioceHne, Ha BbixoAe ynpaB- 
JiaeMbro KOMnapaTopa Bbipa6aTbiBaeTCH 
CHrHan ($Hr.2A, e) , kotopmh noAaeTcn 
Ha bxoa' TpHrrepa h nepeKmptiaeT ero 

20 .b cooTBeTCTBHH c noxioxeHHeM poTopfa 
!(4nr.2x, h). 

Kax cneAyeT H3 AHarpaMMbi $Hr.2., . 
.ecjiH ypoBeHb ynpaBJWwmer.o HanpnxeHHH !• 
BbiSpari npHMepHo paBHMM MaKCHManbiioMy 

25 3HatieHHio AeMOAy^iHpoBaHHoro Hanpnxe- 

HHH, HO HeCKpnbKO HKK6 , TO nepeKJIKTr 

HaiomHft CHrnan npHxoAHTCH Ha MOMeHTbi 
BpeMeHH, cooTBeTCTByiomHe MOMeHTy npo- 
xoaAeHHH HeftTpanH ocbw' noraoca. HHor- 
30 Aa 6biBaeT: HeoSxoAHMO, mto6u cnrHan 
c tibaoAa AaTMHKa nojiQxeHHH poropa Bti- 
paSaTbiBancH c HeKOTopbM onepeacenneM 

OTHOCHTejIbHO HOMeHTa H P OXbsA6HHH Heft- 

TpariH. B 3thx cjiy^iaax ypoBeHb ynpaB- 
35 JMtontero HanpajKeHHH AoxraeH 6biTb yMenb- 
meH oTHocHTejibHo MaxcHMyMa AeMOAynH- 
poBaHHoro HanpajKeHHH . flnHTenbHo'cTb 
CHrHana Ha BbixoAe KOMnapaTopa 
(*Hr.2e) Sojibiue, nepeAHHii ipoHT 3To'-' 
40 ro cnrHana CMemaeTcn BJieBo, b ctopo- 
Hy onepeiceHHH, h sthm 4)Pohtom nepe- 
KnioMaeTCH TpHrrep. ft CMemaioTCH BJieBo, 
b CTopoHy onepexeHHH, h BbixoA.Hbie cnr- 
nanbi AaTMHKa. Ecjih HeoSxOAHMo Bbipa- 



;°~ yfle n ~ ft -cTeMoH ManmHb, 45 6oTaT , CHrHajIM c OT " . 

B^cooTBeTCTBHH c nojioxeHHeM poTopa MeHTOB npoxo^e„HH Heftrpa^i, to "L 

(4wr.26). MHHHMajibHaa aMiuiHTyAa Mo fl y- HcnojibayioTca rpHrrepu, nepeKrao^aiomH- 
nHpoBaHHo.ro jtokh cooTBeTctByeT cob- ecH 3aflHHM 4, pOHTOM HMnyjIbca , noflflH _. 
naAeHHK, ocefl o6motkh cTaTopa h hojuo- H bw Ha ero bxoa," Jih6o cnrHan c BbtxoAa 

ca (cooTBeTCTBe.HHo Ha 4.Hr.26, 36 yron 50 . KOMnapaTopa (* H r,2e) cHanana hhb ep- 
'f - n/Z; in/ 1), a MaxcHManbHaa aMruiH- 
TyAa - CABHry ocefi Ha sneKTpHHecKHH 
yron T/2 = 0,T , 2T) . flajiee stot 
TOK BblCOKOH VaCTOTbl AeMOAynHpyeTCH 
b aMnjiHTyAHOM AeMOAy-naTope 12 Toka: 
CHanaiia BbinpHMnneTca ((J)Hr.2r), noTOM 
npeo6pa3yeTCH b HanpaxeHHe. h crjiaam- 
1 BaeTca ($Hr.2A). Rnk 3Toro b AeMOAy- 
JiHTope b uenn TOKa HMeeTcn peancTpp, 



THpywT, a noTOM noAaioT na bxoa TpHr- 
repa. IIpH 3TOM MOMeHT nepeKJiibqeHHH 
TpHrrepa cooTBeTCTsyeT saAHeMy $poH- 
Ty cnrHana U « . MoMeHT nepeKJiioqeHHH 
55 TpHrrepa h, cjieAOBaTenbHo, CABHr bh- 
xoAHbix CHTHajioB AaT^HKa MokeT nnaBHo 
peryjiHpoBaTbCH b iuh P okhx npeAenax 
nocpeACTBOM H3MeHeHHH ypoBHa onopHo- 
ro HanpHxeHHH. 
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HOpMaJIiHO 3 aMKHyTbIM KOHT3KTOM 18. <1> 

Ilocjie b kjiiom 6hhh bo3 SyjKfleHHH poTopa 

H yCTaHOBKH AaTtlHKa B HCXOAHOe Ha- 

qanbHoe nojioKeHHe BbncraouaTenb flbnxeH 
nepeKJiw^HTbCH h oTKJiiouHTb cxeMy onpe- 
flejiHTenH ot oSmotkh CTaTopa. Ilocne 
3Toro. Ha p6MOTKy CTaTopa MoaceT 6biTb 
noAaHO HanpraKeHHe ot HCTOMHHKa nHTa- 

HHH. 3a C^ieT 3TOrO HCKJIKMaeTCH B03"? 



<1> o p m y jt a H3o6. peTeHHH 
flaTMHK ncmojreHHH poTopa sneKTpH- 
tecKoft ManmHbi c 3JieKTpoMarHHTHbiM bos- 
5 S'yjKAeHHeM, coAepaca.mwfi reHepaTop noBbf- ■ 
miEHHOft WaCTOTbl, BbDCOA KOToporo noA~ 

KraotieH naparuiertbHo KasAoft hs 4>a3 06- 

MOTKH HKOpH *iepe3 COOTBeTCTByWDjHH 

H3MepHTenbHbift KaHan, BKJimaionpfl b ce- 
10 6« nonocoBoft (fcmibTp h ynpaBJineMbrii 



MoxHocTb nonaAaHHH OTHocHTejibHd bhco- 
Koro paSonero HanpHxeMM CTaTopa HS 
HH3KOBonbTHyw srieKTpoHHyw cxeMy onpe- 
AeJiHTenH . GxeMa nepeiaiioMeHHfl aojekhe 
BiaiKwaTbCH b - pa6oT,y nocne onpeflene- 
hhh HananbHoro nonoxeHHH poTopa.H 
ycTaHOBKH A^TTOKa B-ncxoflHoe nanoxe- 
HHe. 3to BbinojiHHeTCH nepeKJiKweHHeM 
KOHTaKTOB BbiKJiiowaTejifl : HppMaJibHO sa^ 



KOMnapaTop, HSMepHTenb TOKa, BbtxoA 
KOToporo coeAHHeH c bxoaom ynpasxiH- 
elwdro KOMnaparopa, BTopoft bxoa koto- 
poro coeAHHeH c bmxoaom HCTOHHHKa 
15 onopHoro HanpHxeHHH, 0 t n h m a to — 
m H ft c h '•' TeM, vto, c uejibw pacmH- 

peHHfl ifeyHKiniOHaJlbHBIX BOSMOXHOCTeftp 

oh cHaCxeH; OAHOBHGpaTopoM, BbncniOTa- 
TeneM BoaGyxAeHHH c HopManbHo otkpm- 



KpuTbift KOHTaKT 18 pasMbiKaeTCH , . a Hop- 20 thm CnoK-KOHTaKTOM, xa»AbiH HSMepH- 



MaJlbHO OTKpblTblH KOHTaKT 19 saMbncaeT- 
ch. IlepeicnioqeHHe mokest; 6biTb BbinojiHe- 
ho aBTOMaTHMecKH HenocpeACTBeHHo noc- 
jie BKJHo t ieHHH BosSywAeHHH BbncraoMaTe- 
jieM 4. .' ' *" 

PeanHaaujHH ycTpoftcTBa AaeT bosmox-; 

HOCTb ynpaBJIHTb CHHXPOHHOH ManiHHOH 

b pexHMe BeHTHJibiioro ABHraTenH Hnn 

aCHHXpOHHSHpOBaHHOft CHHXpOHHOH . MailH- " 
. HbJ, B TOM ^HCJie C 6ecmeTOHHbIMH' CHC- 

TeMaMH Bos6yiKAeHHft,. 6ea HcnpJibsoBa- . . 
hhh "cneAHanbHHx fla-riKKOB noxioxeHHH. 

pdTOpa H 6e3 H3MeHeHHH KOHCTpyKUjHH 

"" MamHHbi ajih yCTaHOBKH AaT^HKa nonojke- 

HHH pOTOpa. " ' • 



TenbHbiH Kanan CHaBaceH KOMnapaTppo.M, 

'. JIOTHUeCKHM SJieMeHTOM H H BbKOAHbM 

TpHrrepOM, B,KaaAOM HSMepHTenbHOM Ka- 
Hane bmxoa ynpaBJiHeMoro KOMnapaTopa 

25 coeAHHeH co cieTHbiM bxoaom Tpnrrepa, 
ycTaHOBouHbiH bxoa Tpnrrepa coeAHHeH 
c BbncoAOM sneMeHTa H, oahh bxoa sne- 

. M6HTB H coeAHHeH c* BbpcoAOM KOMnapa- 
Topa, bxoa KOToporo coeAHHeH c o6mot- 

.30 xoti. hkoph, APyroft bxoa 9JieMeHTa H 
coeAHHeH c buxoaom oAHOBH6paTopa, 
bxoa KOToporo uepes HopManbHo otkpij- : 

Tblft 6jlOK-KOHTaKT BblKJIIO^aTeJlH B036y»- 
''AeHHH COeAHHeH C HCTOIHHKOH IIHTaHHH, 

35 a bxoa cBpoca Ka^Abro Tpnrrepa coe- 
AHHeH c BbngiKwaTeneM cCpoca. 
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